Introduction
Soybean is particularly sensitive to the lack of moisture during the blooming process and during the legume and seed growing processes [1] . Water stress as a key abiotic limiting factor for soybean production can cause soybean yield reduction up to 40% or even more [2] . Plant growth and development as well as crop production are highly influenced and sometimes limited by environmental conditions, such as drought, salinity and temperature stresses. Among these, drought stress is the most important environmental constrains to world agricultural production [3] .
In response to water deficit/drought conditions, maintenance of cellular osmotic pressure/osmoregulation is the major mechanism [4] . Earlier studies have reported that molecules like glycine betaine and proline act as osmoprotectants under water stress and help to maintain plant growth and development [5] . Organic matter incorporation in the soil has also a positive effect on growth, productivity and yield [6] . Application compost derived from agricultural wastes can improve crop tolerance and increase plant growth via providing better soil structure, supply of nutrients and building up antagonistic microorganisms [7] . Thus, the current study aimed at assessing the alleviation of adverse effects of water deficit stress on soybean by using exogenous osmoprotectants and compost application for increasing the soybean resistance to drought. ). The treatments could be summarized as follows main plots included (a) water stress at different soil moisture levels consisting of 100%, 75%, and 50% of field water holding capacity (FC), sub plots included (b) compost application (control, compost (24 ton ha -1 ), compost was manufactured using wood poop, chicken poop and palm, chemical analysis of compost was: (N: 9.1%, phosphorous: 9.0%, potassium: 5.0% and C/N: 24) and sub-sub plots included (c) exogenous proline and glycine betaine at the concentrations of (control, 25Mm) for each, were applied in different growth stages (V1 and R1). Where, (V1) one fully developed trifoliolate leaf node, (R1) beginning bloom (flowering).
Materials and Methods

Plant Material and Water Stress Treatments
Plant Sampling and Measurements
Seed yield and yield components; at maturity a random sample of ten plants per replication were taken in order to determine: number of branches per plant, number of pods per plan, 100 seed weight and seed yield per plant.
Seed protein (%); Total nitrogen determined by Kjeldahl method according to AOAC [8] . The crude protein was calculated by multiplying nitrogen percentage by converting factor (6.25) [9] .
Oil content; Oil content of seed was estimated according to AOCS [8] using soxhelt apparatus and petroleum ether (40-60˚C) as a solvent.
Statistical analysis; all data collected for both seasons were subjected to analysis of variance according to Gomez and Gomez [10] and treatment means were compared using Duncun Multiple Range Test [11] . All statistical analysis performed using analysis of variance technique by "MSTAT-C" computer software package 1990.
Result and Discussion
Seed Yield and Yield Components
The current results had highly significant differences were observed among water deficit treatments with respect to seed yield and yield components ( Table 1) . Imposition of water deficit caused greater reduction seed yield and yield components of stressed plants in respect of normally irrigated ones (Table 1) . Actually, the drought stress initiates a series of biochemical and physiological processes in plants which results in the reduction of crop yield [12] .Which can be due to the reduction of fertile pod numbers per plant, seeds number per pod, and seeds weight. This conclusion is consistent with [13] . On the other side, exogenous proline increased significantly seed yield per plant under water stress (Table 1 and Fig. 1 .A) In comparison with control, the treatments of proline application increased yield components of soybean under water stress, significantly (Table 1) .Many reports demonstrating positive effects of exogenous application of proline on plant growth and final crop yield under drought stress [14] .Proline as osmoprotectants promotes plant growth and yield under normal or stress conditions due to its osmoprotective effect on photosynthetic machinery and regulation of ion homeostasis [15] . It could be concluded that proline generally could be used to minimize the harmful effect of water stress on soybean plant growth. As well as, the present investigation showed that the adverse effects of water deficit on seed yield and yield components were significantly reversed by the exogenous application of glycine btaine (Table 1 and Fig. 1.A) Hussain et al., [16] found that exogenous glycine betaine application significantly improved various parameters of reproductive growth under water stress.
The seed yield was significantly influenced with the application of compost under different irrigation levels and significantly improved all the seed yield traits In comparison with control (Table 2 and Fig. 1.B) . Consequently, combining deficit irrigation and organic matter can be the key to improve soybean yield under water scarcity, because organic matter improves soil water-holding capacity and increases water and nutrients availability for plant [17] .
TABLE I: Effects of proline, Glycine betaine and compost application on seed yield and quality in soybean under water stress * and **: significant at the 5% and 1%, respectively. Means within the same column of each factor followed by a common latter is not significantly different at 5% level, by DMRT Means followed by the same letters in each trait are not significantly different at 5% level, according to Duncan's test
Seed quality
According to the result under normal irrigation condition the maximum oil contents was recorded. While, the effect of water deficit treatments on oil content significantly reduced (Table 1) . Water stress occurrence during critical periods of seed formation and seed filling stages reduces the content of seed oil. The reduction in the oil content under drought stress could be due to oxidation of some of the polyunsaturated fatty acids [18] . Similarly, the results of this study showed that the effects of water deficit treatments had significant reduced on seed protein content (Table 1) . It seems that the decrease was due to a severe decrease in photosynthesis. Photosynthesis is decreased in drought stress and materials for protein synthesis are not provided; therefore, protein synthesis is dramatically reduced or even stopped [19] . On contrary, oil and protein content were significantly affected by exogenous of proline (Table 1) . This ameliorating effect of exogenously applied proline on altering these seed chemical parameters might have been due to its role to maintain turgor in plants both under non-stress and water deficit conditions, there by maintaining high photosynthetic efficiency [20] .The proposed functions of accumulated proline are osmoregulation, maintenance of membrane and protein stability [21] .As well as, application of glycine betaine was effective on seed oil and protein content under water stress [22] (Table 1 ). In which it was reported that exogenous of a potential organic osmolyte glycine betaine showed ameliorating effects on these seed oil physico-chemical attributes under water deficit and non-stressed conditions. Taiz and Zeiger, [23] reported that improved the seed quality due to their protective effect on cellular structures during fatty oil biosynthesis and storage, which occurs in liposomes or oleosomes in seeds during seed filling stage.
In this concern, application of compost was more effective on seed protein content and may help to reduce adverse effects of water stress in oil content of soybean (Table 1) . These results may be due to the effect of organic manure by improving the physical structure of the soil and increasing available nitrogen, which reflects the greater growth and, consequently, more absorption of nitrogen and more crude protein synthesis. Our results are in agreement with the findings of El-Sadek [24] .
Conclusion
In conclusion, our study demonstrates that an exogenous of osmoprotectants and compost application in soybean crop could play an alternative way to improve the productivity when cultivated under water stress and ameliorated the negative effects of water stress on seed yield and quality traits. Consequently, it is evident that, the research will effectively solve seasonal water stress problem and can provide technical assistance for sustainable agriculture development.
